tinued from use in cardiac surgery and replaced with either tranexamic acid or epsilon-aminocaproic acid as a costeffective alternative. 
We read with interest the article by Pastuszko and associates titled 'The effect of hypothermia on neuronal viability following cardiopulmonary bypass and circulatory arrest in newborn piglets' [1] . We agree that the protection by hypothermia was observed in the striatum by decreasing the expression of Bax and caspase3. However, it is unclear whether each of these protein was induced in the neurons. In the experimental model of brain protection, the main concern has been the selective vulnerability of neurons. Therefore, a histological study is important and some researchers have counted the number of neurons following ischaemia [2, 3] . In addition, the authors have described only the results of the Western blot analysis. However, there are several components in the central nervous system, such as the neurone, glia and vessels. Yanagisawa et al. demonstrated the protective effects of DJ1 following brain ischaemia with temporal profiles of nytrotyrosine [2] . Furthermore, our previous report has demonstrated that local cooling enhanced and prolonged the HSP72 protein levels in motor neurons, and saved the neuronal cells from lethal ischaemia [3] . Both quantitative and qualitative analyses are essential for evaluating brain damage. Therefore, the authors should demonstrate the temporal profiles of Bax, caspase3 and Bcl2 in histochemical study or in an in situ hybridisation study.
The authors thank Dr Sakurai for his comments [1] concerning their study.
It has long been recognised that survivors of heart surgery involving deep hypothermic cardiac arrest (DHCA) face a variety of central nervous system deficits and the identification of neuroprotective strategies that would guard the brain from the negative sequelae of DHCA is therefore of great importance. To test for the protection of the brain we have made a rather deliberate decision to measure the critical regulators of programmed cell death by using the Western blot analysis. The accumulating evidence indicates that the increased expression of Bcl-2 provides protection against apoptosis and ischaemic neuronal death, whereas an increase in the pro-apoptotic protein Bax has been shown to promote cell death by caspase activation. Our observation that mild hypothermia increases the Bcl-2/Bax ratio following DHCA is consistent with cerebral protection via decreased apoptotic cell death.
Dr Sakurai is thinking ahead-given that there is protection, what cell types would be affected? In the experiments reported, we did not attempt to determine whether neurons were the primary site of brain injury but focussed on whether hypothermia can decrease the injury [2] . The extensive literature on this subject shows that cardiopulmonary bypass and deep hypothermic circulatory arrest induce neuronal injury. In our publication, we discussed neuronal injury; however, our data did not distinguish among the different cell types.
In an identical experimental protocol, we used the terminal dUTP nick-end labelling to detect apoptotic cells (TUNEL) stain on the perfused piglet brain following 6 h of post-bypass recovery (unpublished data). We observed that there were increased numbers of TUNEL-positive cells following DHCA but, because of the short recovery period, the numbers were too low to allow testing for an effect of hypothermia. While TUNEL cannot distinguish apoptosis from necrosis, it is a valuable marker of neuronal cell damage. Experiments using 12-h recovery periods, where the number of TUNEL-staining cells is substantially higher, are in progress. TUNEL measurements are being combined in our long-term experiments (12-h recovery) with haematoxylin and eosin (H&E) staining to analyse the morphological characteristics of cell death and with immunochemical staining for caspase-3. The preliminary results indicate that there is an increase of caspase-3 immunostaining cells in different regions of the brain, and this effect is diminished by mild hypothermia, particularly in the striatum.
We are aware that it is possible to observe the distribution of Bax, Bcl-2 or other proteins involved in cell injury or protection in tissue slices as well as through other measurements suggested by Dr Sakurai. We have used in situ hybridisation and autoradiograms to show that hypoxia induces expression of the 72-kDa heat-shock protein (hsp72) mRNA in different regions of the newborn piglets' brain and that this was significantly diminished, particularly in striatum, by the depletion of dopamine prior to hypoxia [3] . In another model of hypoxia -repetitive apnoea -we have shown that striatum of apnoeic piglets has a larger number of fluoro-Jade-positive neurons than that of shamoperated animals [4] . Such studies can identify the type of cells affected and the regional specificity of the injury, but at the expense of quantification.
